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Summary

This document presents a groundwater monitoring plan, under Resource Conservation and Recovery Act

of 1976 (RCRA) regulatory requirements found in Washington Administrative Code 173-303-400 and, by

reference, requirements in 40 CFR 265.93(d)(6) for the 216-B-63 trench (B-63 trench) in the 200 East

Area of the Hanford Site. The objective of RCRA monitoring is to determine whether any hazardous

constituents are detectable in the groundwater beneath the trench.

The groundwater monitoring network described in this plan includes twelve RCRA-compliant wells to

monitor the aquifer in the immediate vicinity of the B-63 trench. No exceedances of RCRA-regulated

materials have yet been reported in groundwater passing beneath the B-63 trench.

This site will be sampled semiannually for indicator parameters including pH, specific conductance, total

organic carbon, and total organic halides. Site-specific parameters include ICP metals. These consti-

tuents, as well as anions, alkalinity, and turbidity, will be sampled annually. Groundwater elevations will

be recorded semiannually.

This monitoring plan will serve as the basis for demonstrating compliance with RCRA monitoring

requirements at the B-63 trench.
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1.0 Introduction

This document presents a revision to the groundwater monitoring plan (Sweeney 1995) for the

216-B-63 trench (B-63 trench). The groundwater monitoring plan is based on requirements for interim-

status facilities, as defined by the Resource Conservation and Recovery Act of 1976 (RCRA) and

amended by the Hazardous and Solid Waste Amendments of 1984. These regulations are promulgated by

the Washington State Department of Ecology (Ecology) in Washington Administrative Code

(WAC) 173-303-400 and, by reference, the Code of Federal Regulations, 40 CFR 265, Subpart F.

Groundwater monitoring began at the B-63 trench in 1988. Under the definitions for RCRA interim

status, the B-63 trench required a detection-level groundwater monitoring program because it received

wastewater from B Plant. In the past, this wastewater contained hazardous waste and materials.

Discharges to the B-63 trench were discontinued in 1992.

The purpose of this plan is to present an indicator evaluation groundwater monitoring program that will

detect adverse impacts of the B-63 trench on the quality of groundwater in the uppermost aquifer beneath

the trench (40 CFR 265.93[d]). This plan describes the methods that will be used to determine whether

any hazardous constituents are detectable in the groundwater beneath the trench.

Upgradient wells and downgradient wells will be monitored semiannually for indicator parameters and

annually for the constituents described in Chapter 3. This document contains the same well list and

statistical methods as those in Sweeney (1995) but includes additional and revised details about sampling

and analysis, data management, and statistics.

The B-63 trench is within the 200-BP-5 Groundwater Operable Unit and the 200-CS-1 Source Operable

Unit. A closure plan for each of these units will be submitted to Ecology. Final disposition of the

B-63 trench will be outlined in the post-closure agreement negotiated between the U.S. Department of

Energy (DOE) and Ecology.
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2.0 Description of the 216-B-631rench

The information in this section was adapted from the 200-CS-1 Operable Unit RI/FS Work Plan and

RCRA TSD Unit Sampling Plan (Richland Operations Office 2000).

The B-63 trench was an open, unlined, man-made depression that was terminated approximately 427 in

(1400 ft) from its head end. The trench boundary is located at the southwest perimeter of the

218-E-12B Burial Ground (Low-Level Burial Ground 2) in the 200 East Area. The trench was approxi-

mately 1.2 m(4 ft) wide and had an average depth of 3 m(10 ft). The head end was constructed using

40.6-cm (16-in.) inlet pipe laid in a 5.1-cm (2-in.) rockfill. The pipe was buried approximately 1 m(3 ft)

below grade and the rocld-ill extended 3.1 m(10 ft) from the head wall.

The B-63 trench was constructed prior to 1970 as a percolation trench to receive emergency cooling water

and chemical sewer wastes from B Plant. According to the Waste Information Data System, the

B-63 trench received effluent from 221-B (B Plant), 225-B (Waste Encapsulation and Storage Facility),

and 271-B (B Plant Office and Service Building). Unlike the other B-series trenches (e.g., 216-B-2-1

trench), the B-63 trench was not connected to the 216-B-3 Pond (B Pond) system. It was designed to

receive diverted contaminated cooling water and prevent it from reaching the B Pond.

Operations at the B-63 trench began on March 22, 1970, after an unplanned release to 216-B-2-2

(UPER-200-E- 138). Source contributors to the B-63 trench included floor, funnel, and sink drains; steam

condensate and/or cooling water; tank overflow and drain effluent; swamp effluent; and rain water. The

B-63 trench received cooling water from both B Plant and In-tank Solidification Unit Number 2 from

March 1970 to May 1970 (Jacobs and Uebelacker 1971). From May 1970 until February 1992, the trench

also began receiving B Plant chemical sewer effluent. In February 1992, the B Plant chemical sewer

effluent was combined with the B Plant cooling water effluent and discharged into the 216-B-3 Pond.

The trench was removed from service in 1992.

Interim stabilization measures were completed at the B-63 trench in November 1994. The site was

backfilled with clean fill and downposted in status from Surface Contamination Area (SCA) to

Underground Radioactive Material (URM) in November 1994. The site was permanently isolated by

filling the weir box at the head end of the ditch with concrete on December 12, 1994. Prior to its

stabilization, the ditch had an earth shielding berm and a side slope of approximately 10:6.
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3.0 Hydrogeology

The geology and hydrology of the B-63 trench are described in detail in Sweeney (1995) and in compila-

tion reports on the 200 East Area (e.g., Lindsey et al. 1992; Williams et al. 2000). The following

summary is taken from those documents.

3.1 Physical Hydrogeology

The uppermost aquifer beneath the B-63 trench is unconfined and occurs within the undifferentiated

Hanford formation. According to geologic records and as-built diagrams, existing shallow wells in the

B-63 trench monitoring network are completed within a sandy to gravelly sand unit. The water table

elevation near and beneath the B-63 trench is approximately 122 in above mean sea level (-75 m below

ground surface). The base of the unconfined aquifer, which under the B-63 trench is the top of the

Elephant Mountain Member basalt, is approximately 115 in above mean sea level (-80 in below ground

surface).

Groundwater hydraulic gradients in the vicinity of the B-63 trench were for decades highly influenced by

the hydraulic mound that had developed under B Pond, a facility that entered service in 1945. Decom-

missioning of B Pond has resulted in a dramatic decline in groundwater elevations throughout the

200 East Area. This decline has produced a region of groundwater gradients measured in centimeters

across the length of the 200 East Area, a distance of more than 4 km. The lack of appreciable gradient in

200 East results in high uncertainty in the groundwater flow rate and direction. The groundwater flow

direction beneath the B-63 trench in particular is generally to the west-southwest (Spane 1999).

Figure 3.1 illustrates the water-level elevation in March 2002 from wells in the vicinity of the

B-63 trench. The saturated thickness of the unconfined aquifer beneath the B-63 trench is approximately

7 in. The thickness of exposed saturated sediments to the screened interval of the B-63 trench wells

ranges from approximately 1.4 in in well 299-E27-17 to 4.6 in in we11299-E27-18.

An estimate of the average linear groundwater velocity near the B-63 trench can be calculated, assuming

horizontal flow and a homogeneous aquifer, using Darcy's Law. The calculated velocity ranges from

approximately 0.01 to 0.1 m/d (Hartman 2000, Table A.2).

3.2 Summary of Groundwater Monitoring Results

Groundwater beneath the B-63 trench has been monitored by a RCRA-compliant monitoring network

since 1988. The original detection-level monitoring network (circa 1987) consisted of five monitoring

wells; none of the original wells is part of the current network. An aggressive schedule of RCRA well

installation between 1987 and 1992 resulted in the twelve monitoring wells that now constitute the

B-63 trench network. Five upgradient and seven downgradient wells surround the entire length of the

trench. Portions of the monitoring network are used for other RCRA facilities as well, including the Low-

Level Waste Management Area 2 and the single-shell tank waste management area B-BX-BY.
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The chemical composition of groundwater in the unconfined system bene the B-63 trench includes
calcium-bicarbonate, sodium-bicarbonate, and calcium-sulfate types (Gr et al. 1981). Calcium
bicarbonate is the most prevalent in the groundwater. However, there is c siderable variability in
chemical composition of the groundwater beneath the 200 Areas. Promina]ht man-made contributors to
impacts on groundwater include tritium, nitrate, calcium, and sulfate.

Groundwater monitoring continues to provide evidence that dangerous ct
have not entered groundwater. The RCRA interim-status indicator paran
conductance, total organic carbon, and total organic halides (40 CFR 265
analysis list (Table 3.1) for this trench are alkalinity and turbidity. Alkali
anions to calculate charge balance (a check on analytical accuracy), and t
metals analysis results. Statistical analyses revealed no exceedances in p]
organic carbon, or total organic halides (Table 3.2). Revised comparison
needed, are published annually in the Hanford Site annual groundwater rc

ituents from the B-63 trench

rs are pH, specific

[b] [3]). Included in the

+ is used with metals and
idity is used to evaluate

pecific conductance, total

ues of these analyses, if

t (e.g., Hartman 2000).
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Table 3.1. Monitoring Wells and Constituents for the 216-B-63 Trench

Well

Hydrogeologic Unit
Monitored

Sampling
Frequency

Water-Level
Measurement

Well
Standard

299-E27-8'8n Top of unconfined Semiannual Semiannual RCRA

299-E27-9's'' Top of unconfined Semiannual Semiannual RCRA

299-E27-11'89' Top of unconfined Semiannual Semiannual RCRA

299-E27-16"0' Top of unconfined Semiannual Semiannual RCRA

299-E27-17'9" Top of unconfined Semiannual Semiannual RCRA

299-E27-I8"' Top of unconfined Semiannual Semiannual RCRA

299-E27-19"" Top of unconfined Semiannual Semiannual RCRA

299-E33-33"1 Top of unconfined Semiannual Semiannual RCRA

299-E33-36'90' Top of unconfined Semiannual Semiannual RCRA

299-E33-37j9" Top of unconfined Semiannual Semiannual RCRA

299-E34-8"0' Top of unconfined Semiannual Semiannual RCRA

299-E34-10"" Top of unconfined Semiannual Semiannual RCRA

Contamination Indicator Parameters Site-Specific Parameters

pH (field) Alkalinity(°) ICP metals (filtered)'°'

Specific conductance (field) Anions") Phenols(°)

Total organic carbon Turbidity

Total organic halides

(a) Analyzed annually.
Bold italic = upgradient wells.
Superscript = year of installation.

ICP = inductively coupled plasma emission spectroscopy.

RCRA = well constructed to RCRA standards.
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Table 3.2. Critical Means for the 216-B-63 Trench for Fiscal Y' fq^jr 2002 Comparisonstal

Up®radient/
Average Standard 1; Downgradimt

Constituent, unit a df k Backgroond Deviption lr tical Mean Comparison Value

Specific conductance, 20 19 4.267 404.384 23.862 50$ . 508.7
IAS/cm ', "I

Field pH 20 19 4.572 8.053 0.079 [7. 8.42] [7.68, 8.42]

Total organic carbon,"l 201"I 19 4.267 523.75 242.809 I,58 .5 1,585.5
µg/-

Total organic halides,"a) 20 19 4.267 2.589 1.082 7.3 I I' 15.1
µB/1

(a) Based on semiannual sampling events from April 2000 to October 2001 for field p ters and from January 2000 to
April 2001 for total organic carbon and total organic halides. for upgradient wells 299, ^ 7-8, 299-E27-9, 299-E27-11,
299-E27-17, and 299-E3410. II

(b) Excluded one unrepresentative measurement of 11,000 µgQ, collected on October 2q {^ ;^Ĵ ,000, from well 299-E27-9.(
(c) Critical mean calculated from values reported below vendor's specified method deteq

^
n limit.

(d) Upgmdient/downgradient comparison value is the most recent determined limit of qutjfititaflon (see Hartman 2000,
Table B.22).

df = Degrees of freedom (n-1).
n = Number of background replicate averages.
t, = Bonferroni critical t-value for appropriate df and 48 comparisons.
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4.0 Conceptual Model

The B-63 trench received several waste streams emanating from B Plant during its operations. The open

and unlined trench allowed liquid effluents to evaporate and percolate into the vadose sediments along its

entire length. Groundwater monitoring results to date have not shown increases in regulated dangerous-

waste constituents attributed to discharges to the B-63 trench. Should contamination eventually be

detected, however, it most likely would be found at the head end of the trench where most of the infil-

tration occurred. Direct evidence for this type of nonuniform breakthrough to groundwater from a line

source has been observed at the 216-A-29 ditch, in which sulfate concentrations were observed first in

head-end monitoring wells.

The potential for migration of residual contamination from the vadose zone to groundwater is lessened by

the cessation of liquid effluent discharges to the B-63 trench. Infiltration of precipitation is the only

potential force capable of moving a significant portion of the remaining contaminants to groundwater.

The current mean annual precipitation is 16 cm, with most of the annual accumulation occurring between

November and February (Fayer and Walters 1995). Recharge in the B-63 trench area is estimated to be

between 10 and 20 into annually. The range of recharge rates depends on a variety of factors. No recent

infiltration abatement measures have been implemented at the B-63 trench. The risk of infiltration by

snow melt and the potential for vertical migration of contaminants, however, still is considered low

because of low precipitation. The rate of movement for moisture through the vadose has been estimated

to be as high as 2 in per year (Glendon Gee, personal communication).

Groundwater flow beneath the B-63 trench resides in an unconfined system within the Hanford formation.

The site-specific hydraulic conductivity reported in Sweeney (1995) ranges from 51.9 to 198.3 m/d.

Hydraulic conductivity also is assumed to be high regionally due to the lack of appreciable gradient

across large portions of the 200 East Area. This low-gradient field leads to low flow velocities, generally

on the order of millimeters to centimeters per day in a direction moving west-southwest (Hartman 2000,

Table A.2). Because of the difficulty in assessing the hydraulic gradient in the 200 East Area, the flow

velocity and direction are complicated and subject to wide variability.
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5.0 Groundwater Monitoring Program

This chapter presents the objective and details of the sampling and analysis plan associated with the

groundwater monitoring program for the B-63 trench.

5.1 Objective

The objective of this monitoring program is to determine whether discharges to the trench have
contaminated the groundwater beneath the B-63 trench with RCRA-regulated constituents.

5.2 Sampling and Analysis Plan

The upgradient and downgradient monitoring wells for the detection network are described in this section.

Additional information is provided on the types of hydrogeologic data collected for the network, the

sampling frequency, and groundwater constituents that will be analyzed.

5.2.1 Monitoring Well Network

The construction details and lithologic information for the B-63 trench network wells are given as as-built

diagrams in the Appendix. The coordinates, total depth, and screened intervals are summarized in

Table 5.1.

The indicator evaluation groundwater monitoring program consists of the B-63 trench monitoring

network as described in Table 5.1 and shown in Figure 5.1. The network viability has been tested using

the Monitoring Efficiency Model (MEMO) (Wilson et al. 1992), based on current groundwater flow

conditions. The MEMO was run using the B-63 trench groundwater monitoring network wells, and a

general groundwater flow direction to the southwest of the B-63 trench has been calculated. The

monitoring efficiency is 68.5%. Most of the unmonitored portion is at the tail end of the ditch, which is

less likely to impact groundwater.

The twelve groundwater monitoring wells that currently cover the B-63 trench are located around the site

as shown in Figure 5.1. All twelve wells were installed to RCRA standards for well construction

(WAC 173-160) (Figure 5.2).

Wells 299-E27-9, -8, -11, and -17 provide upgradient coverage for the tail end of the B-63 trench.

Upgradient coverage of the head end is provided by well 299-E34-10. Downgradient wells are

concentrated around the head end of the ditch. The separation between upgradient and downgradient

wells on the tail end is approximately 200 m. This is the distance between upgradient well 299-E27-17

and downgradient we11299-E27-19.

Replacement wells for the current network may be considered because of declining water levels, changing

flow directions, and programmatic considerations. These wells will be located according to the current

understanding of hydrogeologic conditions under the facility, projected water-level elevations and flow
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Table 5.1. Locations, Depths, and Screened Intervals for Groundwater Monitoring Wells Around the
216-B-63 trench

Coordinates (m) Water

Well Number Easting Northing

Depth to Bottom

of Screen ( in)
nopining in

as:ng (m)

Screen Length

(m)

299-E27-8 574759.37500 137044.53100 119.6 2.9 6.1

299-E27-9 574917.87500 137041.31200 118.4 4.1 5.9

299-E27-11 574653.18800 137063.00000 118.6 3.8 6.4

299-E27-16 574179.50000 137165.12500 118.8 3.6 6.4

299-E27-17 574547.31200 137122.01600 118.2 1.6 6.4

299-E27-18 574299.62500 137119.29700 117.6 4.8 6.1

299-E27-19 574355.06200 137103.59400 117.6 4.7 6.1

299-E33-33 574080.12500 137301.93800 118.6 3.8 6.4

299-E33-36 574068.56200 137239.98400 118.4 3.6 6.4

299-E33-37 574091.50000 137185.42200 118.6 3.9 6.3

299-E34-8 574206.43800 137249.62500 118.8 3.5 6.1

299-E34-10 574284.37500 137224.56200 119.1 3.3 6.4

Bold italic = upgmdient weUs.

will

conditions, and in conjunction with ongoing negotiations between DOE Ecology. Changes to this
groundwater monitoring plan necessitated by the replacement well(s) wi1F, ' documented in an Interim
Change Notice or by a groundwater monitoring plan revision.

5.2.2 Constituent List and Sampling Frequency

The groundwater in the B-63 trench monitoring wells will be sampled analyzed for the parameters
listed in Table 3.1. In accordance with 40 CFR 265.92, the B-63 trench n work wells will be monitored
semiannually for total organic carbon, total organic halides, pH, and spec' c conductance. The wells will
be monitored annually for metals and phenols. Anions will be included tq ' letect potential nitrate
contamination from surrounding facilities as well as to provide input for c ge balance calculations.
Alkalinity values will be used with anions and metals to calculate groundwater charge balance. Water-
level measurements will be taken semiannually.

5.2.3 Network Evaluation

The general groundwater flow direction is from west co east across the ord Site; artificial recharge to
the B Pond system perturbed the general trend. The resulting groundwate ound created a flow
direction, still observable near the boundary of the 200 East Area, that is a posite the general west-to-east
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Figure 5.1. Current Network of Groundwater Monitoring Wells for the B-63 Trench

flow direction. The inferred flow is to the southwest (approximately 233° azimuth [Spane 1999]) beneath

the B-63 trench. As the influence of the groundwater mound continues to diminish with distance, the

general west-to-east flow direction will prevail.

Because groundwater elevations in the Central Plateau were not well documented prior to nuclear

processing operations at the Hanford Site, the elevation at which groundwater eventually will stabilize is

generally unknown. The groundwater monitoring network as currently configured is re-evaluated at least

annually to ensure that it still is adequate to monitor the changing hydrogeologic conditions beneath the

trench. Activities that will take place to obtain the necessary information to maintain compliance include

• semiannual groundwater elevation measurements from the B-63 trench network and from wells in

the vicinity of the trench

• monitoring efficiency modeling for the current network based on changes in flow conditions

• re-evaluation of the B-63 trench conceptual model and evaluation of geochemical trends.
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,

An Interim Change Notice or complete revision of the groundwater monitaring plan for the B-63 trench
will address changes to the monitoring network.

5.2A Sampling and Analysis Protocol

Monitoring for the B-63 trench is part of the Hanford Groundwater Moni g Project. Procedures for
groundwater sampling, documentation, sample preservation, shipment, ^^ khain-of-custody requirements
are described in subcontractor manuals (currently DFSNW-SSPM-001), ' quality requirements are
provided in the quality assurance plan.(') Samples generally are collected ier three casing volumes of
water have been purged from the well or after field parameters (pH, temperpture, specific conductance,

(a) The Hanford Ground-Water Monitoring Project Quality Assurance Project Plan. QA Plan ETD-012, Rev. 2.
December 2000.



and turbidity) have stabilized. For routine groundwater samples, preservatives are added to the collection

bottles before their use in the field. Samples to be analyzed for metals are usually filtered in the field so

that results represent dissolved metals.

Procedures for field measurements are specified in the subcontractor's or manufacturer's manuals.

Analytical methods are specified in contracts with laboratories, and most are standard methods from the

U.S. Environmental Protection Agency (EPA) Test Methods for Evaluating Solid Wastes, Physical/

Chemical Methods (EPA 1986b). Alternative procedures meet the guidelines of EPA (1986b,

Chapter 10). Analytical methods are described in Chapter 8 of Hartman (2000).

5.2.5 Quality Assurance and Quality Control

The quality assurance/quality control (QA/QC) program for the groundwater project(O is designed to

assess and enhance the reliability and validity of groundwater data. The primary quantitative measures or

parameters used to assess data quality are accuracy, precision, completeness, and the method detection

limit. Qualitative measures include representativeness and comparability. Goals for data representa-

tiveness for the groundwater project are addressed qualitatively by the specification of well locations,

well construction, sampling intervals, and sampling and analysis techniques in the groundwater

monitoring plan for each RCRA facility. Comparability is the confidence with which one data set can be

compared to another. The QC parameters are evaluated through laboratory checks (e.g., matrix spikes,

laboratory blanks), replicate sampling and analysis, analysis of blind standards and blanks, and

interlaboratory comparisons. Acceptance criteria have been established for each of these parameters in

the project QA plan'' based on guidance from the EPA (1986a,b). When a parameter is outside the

criteria, corrective actions are taken to prevent a future occurrence, and affected data are flagged in the

database.

(a) The Hanford Ground-Water Monitoring Project Qualiry Assurance Project Plan. QA Plan ETD-012, Rev. 2.

December 2000.
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6.0 Data Management, Evaluation, and Reporting

This chapter describes how groundwater data are stored, retrieved, evaluated, and interpreted. Statistical

evaluation methods and reporting requirements also are described.

6.1 Data Management

The contract laboratories report analytical results electronically. The results files are loaded into the

Hanford Environmental Information System (HEIS) database. Field-measured parameters are entered

manually or through electronic transfer. Paper data reports and field records are considered to be the

record copies and are stored in the groundwater project files.

Quality control data are evaluated against criteria listed in the project QA plan,(') and data flags are

assigned when the data do not meet these criteria. The data undergo a validation/verification process

according to a documented procedurero) Under this procedure, scientists familiar with the site

hydrogeology screen the data, compare it to historical trends or spatial patterns, and flag the data if they

are not representative. Other checks on data may include comparison of general parameters to their

specific counterparts (e.g., specific conductance to ions), calculation of charge balances, and comparisons

of calculated versus measured values. If data appear anomalous, the project scientist submits a Request

for Data Review!) If necessary, the laboratory may be requested to check calculations or reanalyze the

sample, or the well may be resampled. Results of a review may be used to flag or correct data in the

HEIS.

6.2 Interpretation

After data are validated and verified, the acceptable data are used to interpret groundwater conditions at

the site. Data interpretation is accomplished using the following techniques:

• Hydrographs graph water levels against elapsed time to determine decreases, increases, and seasonal
or man-made fluctuations in groundwater levels.

Water-table maps use water-table elevations from multiple wells to construct contour maps to

estimate flow directions. Groundwater flow is assumed to be perpendicular to lines of equal

potential.

(a) Hanford Ground-Water Monitoring Project Quality Assurance Project Plan, QA Plan ETD-012, Rev. 2,
December 2000, or most recent revision. Pacific Northwest National Laboratory, Richland, Washington.

(b) Procedure QC-5, Groundwater Data Validation Process in PNL-MA-567. Pacific Northwest National
Laboratory, Richland, Washington.

(c) Procedure DA-3, Data Review Procedure in PNL-MA-567. Pacific Northwest National Laboratory, Richland,
Washington.
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Trend plots graph concentrations of chemical or radiological constt nts against elapsed time to
determine increases, decreases, and fluctuations. Trend plots tnay l^tsed in tandem with
hydrographs and/or water-table maps to detennine if concentrations relate to changes in water level
or in groundwater flow directions.

Plume maps map distributions of chemical or radiological consntuetlo areally in the aquifer to
determine extent of contamination. Changes in plume distribution over time aid in determining
movement of plumes and direction of flow.

Contaminant ratios sometimes can be used to distinguish between ditferent sources of
contamination.

6.3 Statistical Evaluation

The goal of RCRA detection monitoring is to determine if the B-63 trenc
quality. This is determined based on the results of a statistical test. Acco
reference, WAC 173-303-400(3)], the owner/operator of an intetim-stat '
establish initial background concentrations for the contamination indicat^
conductance, pH, total organic carbon, and total organic halides. This hal
by obtaining at least four replicate measurements for each parameter frotih
Data from the upgradient well(s) were used to deterndne the initial backgi
variance.

affected groundwater
ing to 40 CFR 265.92 [and, by

azardous waste facility must

arameters: specific

n done for the B-63 trench

ach well quarterly for 1 year.

pund arithmetic mean and

Monitoring data collected after the first year are compared with the initi ackground data to determine if
there is an indication that contamination may have occurred. A t-test is r ired to make this
determination [40 CFR 265.93(b)]. A recommended methodis the aver replicate t-test method
described in Appendix B of the RCRA Groundwater Monitoring Technicr( Enforcement Guidance
Document (EPA 1986a). The averaged replicate t-test method for each caypltamination indicator parameter
is calculated as

t=(Xi-xe)/Sy* 1+1/ny (6.1)

where t = test statistic

xi = average of replicates from the it' monitoring well

xb = background average

Sb = background standard deviation

nb = number of background replicate averages.

A test statistic larger than the Bonfermni critical value, t, (i.e., t> tj indi ° tes a statistically significant
probability of contamination. These Bonferroni critical values depend on e overall false-positive rate
required for each sampling period (i.e., 1% for interim status), the, total n' ber of wells in the monitoring
network, and the number of degrees of freedom (nb - 1) associated with h background standard
deviation. Because of the nature of the test statistic in Equation (6.1), resii, s to be compared to

6.2
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background do not contribute to the estimate of the variance. The test can be reformulated, without prior

knowledge of the results of the sample to be compared to background (i.e., z;), in such a way that a

critical mean, CM, can be obtained:

CM=xb+tcrSb n (1+1/nb) (one-tailed)

(6.2)

CM=xb tt,*Sb * (1+1/nb) (two-tailed)

If downgradient data exceed the CM, they are determined to be statistically different from background.

For pH, a two-tailed CM (or critical range) is calculated, and downgradient data beyond the range are

considered to be statistically different from background. If a statistical exceedance is detected, the well

will be resampled to determine if the originally detected increase (or pH decrease) was a result of

laboratory or measurement error (verification sampling). If verification sampling confirms the

exceedance, the owner/operator must notify Ecology within 7 days and submit a groundwater quality

assessment plan within 15 days following the notification [40 CFR 265.93(d)]. The goal of the

assessment monitoring program is to determine if dangerous waste or dangerous waste constituents from

the facility have entered the groundwater and, if so, to determine their concentration and the rate and

extent of migration in groundwater [40 CFR 265.93(d)].

Critical mean values for the B-63 trench are presented in Table 3.2. Upgradient data are evaluated each

year to determine if CM values should be recalculated because of changes in upgradient groundwater

chemistry. Updated values are published in the annual groundwater monitoring report (e.g., Hartman

et al. 2002).

6.4 Reporting

Chemistry and water-level data are reviewed at least quarterly and are available in the HEIS. Interpretive

reports are issued annually in March (e.g., Hartman et al. 2002). Reporting requirements are listed in

Table 6.1.
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Table 6.1. Reports Required for Compliance with 40 CFR 265, Subpart
i

for Groundwater Monitoring

^(I Regulatory
Submittal Submittal Period Repor<inoVehicle Requirement

First year of sampling: concentrations of Quarterly CompleteW 40 CFR

interim primary drinldng water constitu- 265.94(a)(2)(i)
ents, identifying those that exceed limits

Concentration and statistical analyses of Annually, by Hanford water . 40 CFR
groundwater contamination indicator March 1 of monitoring rcOort (e.g., 265.94(a)(2)(ii)

parameters, noting significant differences following year Haztman 2009)
in upgradient wells

Results of groundwater surface elevation Annually, by Hanford gro.',, water 40 CFR
evaluation and description of response if March 1 of monitoring reoort 265.94(a)(2)(iii)

appropriate following year

Outline for groundwater quality assessment Within one year Chapter 7 of .this 40 CFR 265.93(a)

program after effective date document
of regulations

Notification of statistical exceedanceN Within 7 days of Letter to Ecology 40 CFR 265.93(c)

verification

Assessment plan(") Within 15 days of PNNL docun^t or 40 CFR 265.93(d)

notification letter •_^

Determinations under assessment As soon as PNNL docu t, letter, 40 CFR 265.93(d)(5)

program(b) technically feasible; or Hanford g dwater and 265.94(b)
annually thereafter monitoring rq: prt

(a) Requirement was fulfilled during first year of sampling via published reports. Quarterly submittal of data
continues via the HEIS.

(b) Required if exceedance occurs and is verified.
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7.0 Outline for Assessment Monitoring Plan

This chapter presents a basic outline for an assessment monitoring plan, as required by 40 CFR 265.93(a).
The assessment program must be capable of determining whether dangerous waste or dangerous waste
constituents have entered the groundwater, along with their concentration and rate and extent of
migration.

If an indicator parameter at a downgradient well significantly exceeds the background value, an
assessment plan will be prepared and submitted to Ecology (see Section 6.3). The plan will include the
following information:

• description of the approach to determine if dangerous waste or dangerous waste constituents from
the facility have entered the groundwater or if the exceedance was caused by other sources (false
positive rationale)

• description of the investigative approach to fully characterize rate and extent of contaminant
migration

• number, locations, and depths of wells in the monitoring network

• sampling and analytical methods used

• data evaluation procedures

• an implementation schedule.

An outline for the assessment plan is presented in Figure 7.1.

The assessment determinations will be made as soon as technically feasible, and a report of the findings
will be sent to Ecology. The determinations then will be updated annually as required by
40 CFR 265.94(b).

7.1



•

introduction

Exfsting Data and Evaluation

Groundwater Quality Assessment Program

Approach
^ Assessment Monitoring Network

Constituents
Sampling and Analysis
Data Evaluation
Schedule

References

Figure 7.1. Outline for Groundwater Quality Assessment Monitoring Plan
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Appendix A

As-Built Drawings for the
216-B-63 Trench Network Wells



WELL UONSTRUCTtDN AID fA1VLETtDN SUSIARY I

Oritlfhq Saepte Drive barrel WELL TEMPdtART
Ntthod: Cab R3oot Method: Rard toot IRR®ER:394-E27-S tRfLLRO:
Drillin8 E Wter Additivn Nanford
Ttuid Used: Suoolv Used. Mot docunented t:ootdinstn: N/S M 44.4% Ery V 49.642

Drtller -a WA State itatet̂
rohv/RObinson L fi tesrdirrtn: N 449.670 E 2.245.569

Oril li-^nS
C YS

Start
Ganqny: Rai ser Enoir+eers Location: Hanford Card C. Not dxunptW T_ R- 5
Date Date Elevation
Started: O1AU987 Cempteta: 303en87 Ground swface: 634. 64-ft time cw)

Depth to rrter: 4 .f ^
(Groud surface)

GENERALIZED Geologist's
STRATtGRAGMy Log

Elevation of referanea point: E637.E3-ft )
(top of casing)
MeiRht ofreferenoe point ebeve L 3.2-tt ]
srasd surface

0-25: Silty, sandy GRAVEL
25-30: Silty gravelly SAMD
30-50: Silty sandy GRAVEL
50-55: Silty grawtly SAND
55-70: Silty sandy GRAVEL
70•E0: Silty gravelly SAND
80«95: Silty sandy GRAVEL
95-100: Gravelly sitty SAND
100-110: Silty sandy GRAVEL
110r115e Silty Rravelly SAND
115+120: Gnvetty SAND
120-137; Silty Bravelly SAND
137+140: Gravelly SAND
140-145: Silty Sravetly SAND
145-150: Grovelty SAND
150-155: Silty Orsvatty SAND
155-170: Gravelly SAND
170+175e Silty sandy GRAVEL
17S•190: Sandy GRAVEL
190+195: Gravelly SAND
195-200: Silty Bravetly SAND
20D-240: Sitty sandy GRAVEL
240»250: Gravelly SAND
250-256.5: Sandy GRAVEL
256.5»257: BASALT

Drawieg By: R^,tK 7•0 AI
Date
Reference :uMi RD Ul _̂

Depth of surface seat C4.5!216-ft )
TyQe of surface snt:
Oranulsr bentonite, portiand eswent
4-ft A. 4•ft x 6-1n concrete psd
extends 4.5-ft into areul:tt

Nate diaweter
-1 ,yffij^^1

0"i -
7

• ti'R,L

-
ps11Mt

165 . 9-257 . 0-ft. 9 - I n naminat

4-in 10 stainlen ateet casing,
•3.2»225.5-ft

Granutar bentonite,

Bentonite petiets,
216»221-ft

Silica sand pack,
221«257-ft. 020-srsh

4-in stainless stnt seraen,
225.5-245.5-ft. 120-s1ot

E•in ateintess steel
telescoping screen,
247-257-ft. S30-stot

Rorehote drilled depth: C_j57-0•ft)
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SUMMARY OF CONSTRUCTION DATA AND FIE4OOBSERVATIONS
RESOURCE PROTECTION WELL - 299wE27-8

WELL DESIGNATION 299-E27•8
RCRA FACILITY z Low Lwel Buriel Grevlds, 273-E-128
CERCLA UNIT 200 ARRreOete Area MAtuRuNxrt Rtudy
NANFtMlD (TJ0R6IMATES z M 44,496 U 49,E42 tG701eGT•2000E1
LAMBERT COORDINATES z N 449,670 E 2,245,569 [NANCONVI
DATE DRILLED S 7
DEPTH DRILLED [GS) : 25 -ft
MEASURED DEPTR tG4) z Not dosumentetl
DEPTH TO WATER CGS) 229.5-ft. Au9S7,

232.6•ft, 23JUn93
CASING DIAIffTER 4•in,stsintaA steel,+7.2+225.5•ft.
ELEV TOP CASING 637.83•ft tOTDscDT-2m1
ELEV GRGUND SURFACE 634.64-ft, Brau cap [07Dec87-200E)
PERFORATED INTERVAL Not sppkieable
SCREENED INTERVAL 4-in, 225.5+245.5•ft; 0-in, 247.f1-2S7.0-ft
CONNENTS FIELD INSPECTION, 07Feb90,

4-In stainless steel eusin8, no proteetive aasii>o. Capped and tocked.
4-ft by 4-ft concrete pad, 4 posts, brass aarNp with stanped )D.
OTHER;

AVAILABLE LOGS Geologist, Driller
TV SCAN CONMENTS Not applicable
DATE EVALUATED Not ipptieeble
EVAL RECOMMENDAT)WI Hot spplieable
LISTED USE LLSG quarterly wter tevel sessurement, O)Dec67»23JUn93;
CURRENT USER . NNC ESSM RCRA sesplinBn

PNL sitewlde w/l wonitorinG
PUNP TYPE Hydrostar
MAINTENANCE . ..



WELL CONSTRUCTION AND COMPLETION SLRWARY '

Drilling Saaple Drive barrel WELL TEMPORARY

Method: bte toa Method: Hard tool NOMBER: 299•E27-9 WELL N0:

Drilling 00 E Water Additives Hanford

fluid Used: Suoolv Used: Not docunented Coordinates: HIS N 44.484 E/N U 49,122

Driller-s WA State State

Name: Cordon/Cordon/ Watkins Lic Nr: Not docunentetl Coordinates: N 449,660 E 2.246,089

Drilling Cortpany Start
Campany: Kaiser En gineers Location: Hanford Card #: Not documented T_ R_ 5

Date Date Elevation

Started: 21Ju187 Complete: 31Auo87 GrourW surface: 6 27-31-ft ( Brass cap)

Depth to water: 221.1-ft Au 87
(Ground surface)22 ,4•ft n9

GENERALIZED Geologist's
STRATIGRAPHY Log

0-80: Silty sarNiy GRAVEL
80-85: Silty grevelly SAND
85-90: Sandy GRAVEL
90-100: Silty sandy GRAVEL
100-120: Sl. silty at. gravelly
120-125: Sl. sitty gravelly SAND
125-130: Gravelty SAND
130-135: Sandy GRAVEL
135-140: St. silty gravelly SAND
140-145: 5l. silty at. gravelly
145-155: Sl, silty gravelly SAND
155-160: Sl. silty at. gravelly
160-165: Sl. silty gravelly SAND
165-175: Silty sandy GRAVEL
175-185: Sl. silty gravelly SAND
185-205: Silty sandy GRAVEL
205-226: Sl. silty gravelly SAND
226-245: Silty sandy GRAVEL
245 : BASALT

Elevation of reference point: 1 629.21-ft ]
(top of casing)
Neight of reference point abovel 1.9-ft I
ground surface

Depth of surface seat ( 2.3-203.3-ft ]
Type of surface seaL:
Bentonite crurOles, a/Portlard cesent
4-ft x 4-ft x 6-in surface pad
extending 2.3-ft into annulus

Nole diameter,
0-40.7•ft, 17-in nominat
40.7-10 tt 13•in nominal

105. ^ .2-ft 11-tn nominal

177.2-242.2-ft, 9-in nominal

4-in ID stainless steel casing,
H.9+219-8-ft

Bentanite crurbles,
2.3-203.3-ft

Bentonite pellets,
203.3-210.5-ft

Silica sand pack,
210.5-245.2•ft 20-30 mesh

4•in stainless steel screen,
219.8-239.1-ft. #20-slot

8-in stainless steel
telescoping screen,
233.4-244.3•ft, #20-slot

Borehole dritled depth: ( 245.2-ft )

Drawing By: RKL/2EF1-09,AS8
Date : 095en93
Reference : HANFORD WELLS
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SUMMARY OF CONSTRUCTION DATA AND FIEt.^ OBSERVATIONS
RESOURCE PRO1'ECTION WELL - 299-^-E27-9

VELL DESIGNATIp( 299-E27-9
RCRA FACILITY Low Levtl lN:risl Drouitk, 216•E1281
CERCLA UMIT 200 Aggregate Area Mr9eRSAUnt Study
HANFORD COORDINATES N 44,434 V 49,122 (oTDec67-200E)
LANRERt COOROtNA1ES N 449,660 E 2,246,OD9 (NAMCOMVl
DATE DRILLED AV9E7
DEPTN DRILLED ( GS) 245.2-ft
MEASUREO DEPTN (GS) Not ebcunsntsd
DEPTH TO VATER ( GS) 221.1-ft, AVRE7,

225.4-ft, 23JU:93
CAS1N0 DIAMETER A-in, atain(ess steel, .1,9d19.E-tt.
ELEV TOP CASING 629.21-(t (07DIcE7-2oDE)
ELEV GROIA(0 SURFACE 627.31-ft, lreaa cap t07DSeE7-200E)
PERFORATED INTERVAL Not applieeble
SCREENED INTERVAL 4-(n, 219.8»239.1-tt( 0-in, 233.4-244.3-ft
CONMENTS FIELD INSPECTION, 07FN:90,

4-in stainless steet casinR, nu protective caRt;nR. Capped and locked.
4-ft by 4•ft concrete pad, 4 posts, brws sarNtlr with atesped 10.
OTNER;

AVAILABLE LOGS Geolo9(st, Dr(lltr
TV SCAN CGMENTS NOt applicable
DATE EVALUATED Not appliesblt
EVAL RECOMNENDAT(011 Not appl(cWle
LISTED USE . LLBG quarterly water tovel Rw<isUreMnt, 01Dec4jL-23JUAY
CURRENT USER VMC E9iti V/t sunitor(ni and Rt7A selptinR,

PNL sitwitle smpl(ng And V/t AnnitorinR 93
PUMP TYPE NyOrostsr
MAINTENANCE



I WELL CDNSTRUCT1011 AND CDMRLETION SlR1MARY I

Dritlfng Sasple Drtve barrel WELL TEMPORARY
Method: aDle too Method: Hard tool NUMBER: 299-E27-11 WELL ND:
Oritling D E uater Additives Nanford
iluid Used: Suoolv Used. Not documented Ceordinatea: N/S r^b•557•^ E/u W 49 990.3
Oritter's WA state State NADE3 N '_

,
30m E 4, .2m

r^ : eName: ^a Lie Mr: Not docunN;nted Coordinates: N 449.731 E 2.245.221.^ ..
Dritliry • Cosqny Start
Coapany: Kaiser Encineere Location: Manford Card a: Not docuaented T_ R_ 9
Date Data Elevation
Started: 2TJUnR9 Cosplete: 1sOCtB9 Ground surface: 64034-ft (Brass cap)

Depth to weter: 4.4-f l 9
(Ground surface) B 6-ft 13 l:

GENERALIZED Geologist's
STRATtGRACNY Log

Elevation of reference point: 1643.29-ft ]
(top of 6-in casing)
Height of reference point above l 2.95-ft I
grourd surface

0-15: 5l. atxddy gravelly SAND
15-20: Muddy sandy GRAVEL
20-25: Sandy GRAVEL
25-30: St. mWdy gravelly SAND
30-35: Muddy sandy GRAVEL
35-40: Sandy GRAVEL
40-5D: Muddy sandy GRAVEL
50-55: Sl. gravelly SAND
55-60: Gravelly SAND
60-65: SAND
65-85: Gravelly SAND
85-90: St. gravelly SAND
95-100: Sl. gravelly SAND
100-105: SAND
105-120: Sandy GRAVEL
120-125: Gravelly SAND
125-135: Sandy GRAVEL
135-155: Gravelly SAND
155-160: St. gravelly SAND
160-165: Gravelly SAND
165-175: Sandy GRAVEL
175-185: St. ssddy gravelly SAND
185-195: Gravelly SAND
195-200: St. gravelly sl. wddy 5
205-210: Muddy sandy GRAVEL
210-215: Sandy GRAVEL
215-220: Muddy sardy GRAVEL
220-245: Sandy GRAVEL
245•250; Sl. 9ravelty SAND
250-255: Muddy SAND
255-260: SAND
260-262: GRAVEL
262-264.7: BASALT

Drawing By: RK E27-11.A
Date Qq5ea9
Reference : wNr-MR-0204

Depth of surface seat l -12 9.5-ft 7
Type of surface seat:
Cement grout to 19.5-ft wlportlnnd cement
4-ft x 4-ft x 6-in surface pad
exterding 2.0-ft into armulus

Mole diameter,
2-143.9-ft. 11-in nominal
143.9-264.7-ft. 9-in nominal

4-in ID stainless steel casing,
•1.9^230.4-ft

Rantonite crumbles,
19.5•223.5-ft

%-in Volctay pellets,
223.5-227.4-ft

Silica sand pack,
227.4«251.4-ft. 20*40 mash

4-in stainless steel screen,
230.4-251.4-ft. 010-alot
w/chamel pack

Backfilt,
251.4-264.7-ft

Borehole drilled depth: C 264 7-ft l
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SUMMARY OF CONSTRUCTION DATA AND FIEL[I:'08SERVATIONS
RESOURCE PROTECTION WELL - 299,-E27-11

WELL DESIGNATION 299427-11
RCRA FACILITY Low Level Burtel GromMs, 218-E-128
CERCLA UNIT : 200 Aggregate Area NaneBaaMt Study
HANFORD COORDINATES M 44,SS7.6 N 49,990.3 E12JUn9D-20DE)
LANBERT COORDINATES M 449,731 E 2,245,7121 EMANCOIN)

N 137,063.0m E 574,953.2m 112JUM-NA0831
DATE DRILLED Ott89
DEPTH DRILLED ( GS) 264.7-ft
MEASURED DEPTH ( CS) Not dotuented
DEPTH TO WATER ( CS) 234.4-ft, Jut89,

238.6-ft, 23JUfl3
CASING DIANETER 4-in, stainless aNet, 41.9»230,4-ft.

6-in stainless steel, +2.95^"0,S-ft
^ELEV TOP CASING 643. L9-ft, f12JUnW-200E)

ELEV GRpJND SURfACE 640.34-ft, Brass tap E12JUn90-20DE)
PERfORATED INTERVAL Not applicable
SCREENED INTERVAL 4-in stainless steel with ehararl patk, 230.4»01.4-ft
COMMENTS fIELD INSPECTION, OPPeti90,

4-tn stainless steel casinB, 6-In protective cqpinD. Capped and locked.
4-ft by 4-ft concrete pad, 4 posts, brass eerkeH with stafped to.
Mot In radiation sone.
OTHER;

AVAILABLE LOGS Geologist, Driller
TV SCAN CCfMENTS Not applicable
DATE EVALUATED Not applicable
EVAL RE:CMNENDATION Not applicable
LISTED USE LLBG quarterly wter teeal a^eaaurarnt, D1Dec8943Jun93;
CURRENT USER . wNC ESRN w!t nwnitorinB and RCRA samplinB,

PIIL sitewide samplfn8 9:S
PUMP TYPE NVdrostar
MAINTENANCE



I WELL CDNSTRUCTIDN AND COMPLEtION SUMNARY I

Orilling Sahpie Drive barrel WELL TEMPORARY

thod: C abt tool Method: Nard toot NUFNER: 299-E27-16 WELL Y0:

ltin6 E Nater Additivis Hanford
Fluid Used: Suoolv Used: Not docuronted Coordinates: N/S N 44 _ E/V

0110Driller's NA State state NAD83 4 , 47MN 1STid5 i2m E

Name: Uaasley Lie Nr: Not docummted Coord(nates: N 450.066 E 2.243.666
Drilling CoRpany Start
ConQany: Kaiser Engineers Looation: panford Card p: Not docuomted T_ R_ S

Date Data Elevation
Started: 04Dee89 Coopletu 17A2r90 Orourd aurface: 649.19-ft ( Brass cac)

Depth to water: 244 5 - f Dec89
(Ground surface) L 5- t 1 4 J

GENERALIZED Geologist's
STRATIGRAPHY tog

Elevation of reference point: t652.13-ft )
(top of 6-in casing)
Neight of reference point above[ .2 9-ft )
prouM surface

0-5: Muddy sandy GRAVEL
5-10: Sandy GRAVEL
10-15: SAND
15$0: Sandy GRAVEL
30-35: Sl. gravelly SAND
35-95: SAND
95»100: Sl, gravelly SAND
100-110: SAND
110»V15: St. gravelly SAND
115-120: Gravetly SAND
12D«125: St. gravelly SAND
125-130: SAND
130-155: St. gravelly SAND
155+170: SAND
170-175: Sl. gravelly SAMD
175-180: Gravelly SAND
180-185: St. gravelly SAND
185-195: Gravelly SAND
195-202: SAND
202-205: Sl. gravelly SAND
205-210: Sandy GRAVEL
210-215: SAND
215-220: Gravelly SAND
220-240: Sandy GRAVEL
240-245: Muddy sandy GRAVEL
245-250: Sandy GRAVEL
250-260: SAND
260-269: Muddy sandy GRAVEL
269 : BASALT

Drawing By: RKL/2E27-16.AS8
Date : p9Seo93
Reference : NX -MR-02DI-

Depth of surface seat [2-20.3-ft )
Type of surface seat:
CeMent grout, 2.0-20.3-ft, w/concrete
4-ft x 4-ft x 6-in surface pad
extending 2.0-ft into annulus

4-In ID stainless steel casing,
+1.8-238.7-ft

Nole diaaeter,
2.0+145.0-ft. 11-inrxmei
145.0•269.0-ft. 9-in nominat

BMCOOite erualbles,

20.3-231.2-ft

1k-in Voiclay pellets,
231.2-234.8-ft

Silica sand pack,
734.8-263.7-f t. 20K0-avrsh

4-in staintess steel screen,
238.7^259.7-ft. g10-slot
w/chamel pack

Backfitl,
263.7-269.0-ft

Borehole drilled depth: I 269 -ft)

A.7



RESOURCE PROTECTION WELL 2^-E27-16

WELL OESiGNATION 2-E27•16
RCRA FACILITY 216•B•63 Trench
CERCLA UNIT 200 ABRr#pate Area FWURMMAt SUqy
MAMFORD COORDINATES N 44,897 Y 5X,S44 E19/jpF9D-200E9,
LAMBERT COORDINATES N 450,066 E 2,24:1,666 (NANCOMV)

N 137,165.12m E 574,179.47s0 tI9Apr90-NA083
DATE DRILLED Apr90
DEPTH DRILLED ( GS) 269.0-ft
MEASURED DEPTM t64) 251.7-tt, 27AUy43
DEPTH TO WATER fGS) : 244.S•ft, DacB9;

247.5-ft, t4Jtn93
CASING DIAMETER 4-in, stainless st+al, +1.8r238.7-ft;

6•in, stainless atae(, +2.9»'0.5-ft
ELEV TOP CASINO 652.13-ft t19Apr90•200E)
ELEV GROIAID SURFACE 649.19-ft, Brass cap E19Apr90-200E)
PERFORATED INTERVAL Not applicable
SCREENED INTERVAL 238.7-259.7•ft, 4•in stainless steel with channel pack,
COIMIENTS FIELD INSPECTION, 27Atp93;

4 and 6-in stainless staal cRStne.
4-ft by 4-ft concrete pad, 4 posts, 1 removile.
Capp^! and locked, brass cap in pW with well ID.
Not in radiation two.
OTHER;

AVAILABLE LOGS Geologist, Driller
TV SCAN CdMMENTS Not applicable
DATE EVALUATED Not applicable
EVAL RECOMMENDATIDN Not applicable
LISTED USE . e-63 Trench quarterly Mater tenl sNasuraRn^t, 20Noo90-14JUn93;
CURRENT USER WHC ESiM M/l sronitorinD and RCRA ssaqlin8,^".

PNL sitevide sanplin0 93 ...
PUMP 1YPE Nydrostar
MAINTENANCE

SUMMARY OF CONSTRUCTION DATA AND FT^D OBSERVATIONS



WELL CdLSTRUCTION AND COIWLETION SUIN4lRy I

OrillinB Sample Drive barrel WELL TEMPORARY
Method: Cable toot Method: Hard toot NUNBER: 299-E27-17 NELL N0:

OrillinB Additivas Nanford
Fluid used: New water usad: None Coordinates: N!S 44.752

--
.1___ E/W ^1SQ.357..1_

Driller's NA State f371Btate NA083 N 22U m E 374,54^1m

tl ame Lic Mn Not docuamntad Coordinates: N 449.924 E 2.244,873D
`
^

Coepny Start
Company: Jensen Location: NSj documentM Card R: Not documented T_ R_ S_
Date Date Elevation
Started: 19Sen91 Complete: 11Nov91 Ground surface: 631-75-ft (6rass can)

Depth to water; 9-fs Nov91
(Groud surface)^Q^t j- zr+n ,

GENERALIZED Geolo9ist's
STRATIGRApNY Lo9
St+ali9htly

0-20: Sandy sitty GRAVEL
20-50: Sandy GRAVEL
50-80: Gravelly SAND
80+105: Silty SAND
105+120: Gravelly SAND
120-150: SAND
150+185: Silty SAND
185«195: Silty sandy GRAVEL
195•200: SILT
200+210: Silty SAND
210-215: Silty sandy GRAVEL
215+220: Sandy GRAVEL
220+225: Silty sandy GRAVEL
225-240: Sandy GRAVEL
240-245: Silty sandy GRAVEL
245+246.2: Sandy GRAVEL
246.2 : BASALT

Elevation of reference point: E 4. -fU
(top of casing)
Height of reference point atroveC 3 .47-f t I
ground surface

Depth of surface soL f 2.1-tq.0-ft 1
Type of surface seat: -
Ceemnt Brout, 2.iN8.9-ft, wlconcrete
4x4-ft x 6-in surface pad
extendinB 2.1-ft into annulus

4-in ID stainless steel casing,
+ND«223,2-ft

Nole dimaeter,
2.1+18.4ft. 13-in naminal
1@,_4+169.1-ft. nominal
16^3 t+ 4 .- t. - n nominal

Bentonite crumbles
18.9+214.4-ft- 8-20-mesh

Bentonite peltets,
214.4-217.7-ft

Silica sand pack,
217.7+244.2-ft. 10+20-mesh

4-in 1304 stainless steel screen,
223.2»244.2-ft. 020-slot

Pitl,
244.2-246.2-ft

Borehole drilled depth: 246 -ftT

Drawing By: RKLl2E27-17.ASB
Date : 09Seo93
Reference :

AS



i•,i
SUMMARY OF CONSTRUCTION DATA AND FID OBSERVATIONS

RESOURCE PROTECTION WELL - 2Sk9-E27-17

YELL DESIGNATION 249•E27-17
CERCLA UNIT 200 Aggregate Area IlanaBearnt Study
RCRA FACILITY LLEG•M(A2
HANFORD COORDINATES : N 46,752.1 N50,337.1 E200E-12DaC4d1
LAMBERT CUORDINATES N 449,924 E 2,244,873 INANCONV)

N 137,122.01m E 574,547.31a (NA083•310tt911
DATE DRILLED Nov91
DEPTH DRILLED (GS) 246.2-ft
MEASURED DEPTH (GS) 25S.7-ft, 23AUE93
DEPTH TO UATER tGS) 2M.9-ft, 06N041

229.7-ft, 23JV03
CASING DIAMETER . 4-in stainless steel, +ND•223.2-ft;

6-in stainless steal, +2.97«0.5•ft
ELEV TOP CASING 634.72-ft, ENGVD'29-12Dec911
ELEV GROtNq SURFACE 631.75-ft, Eraas cap LNGVD'29•12Dec9fl
PERFORATED INTERVAL : Not applicable
SCREENED INTERVAL . 223.2»244.2-ft, 4-i6 020-sl6t stainless stqvl;
COMMENTS FIELD INSPECTION, 23AU893;

4 and 6-in stainless steel casfnq.
4-ft by 4-ft concrete pad, 4 posts, I remuviple.
Capped and locked, tress eap In pad with Nc16 ID.
Not in radiation zone.
OTMER:

AVAILASLE LOGS . Geotoqist
TV SCAN COMMENTS Not applicabte
DATE EVALUATED Not applicable
EVAL RECOINiENDATION : Not applicable
LISTED USE LLSG quarterly wattr level wnaurement, 13DgF^p1-23Jun93;
CURRENT USER NNC ESdM w/t monitorirN) and RCRA samplinE, ^'.
PUNP TYPE Mydrostar, intake R 239.8•ft
MAINTENANCE t



WELL CONSTRUCTION AND COIIPLETION SUIWART '

Drilling Sasple Drive barrel WELL TEMDORARY

Method: CeDle toot Method: Nard toot NUMBER: ,299-E27-1B WELL NOt
Drillitp Additives Nanford
Fluid Used: Raw water Used: Nene Coordinates: N/S " u•74

'-
5..4_ E/N ^t 51,150.0

'`orilter:s WA Stata tST^ 'T9State NADB3 N 74,249 61m9m E 3
Name: ^l. Ludtke Lit Mra Net docusented Coordinates: N 449.916 E 2.244.060
DriltUnS Cospny Start
Ceapeny: Keiser Enoineer s Location: Manford Csrd B: Not documented T_ B_ S_

Oate Date Elavation

Started: 11May92 Coaqlete: 14Ju192 GrouM surfae: 647.14-ft [Brass ceo)

Depth to water: 4 9-1 011t
(Greund surface> 44 B- Qpc9g

GENERALIZED Geologist`s
STRATIGRAFNY Los
SI•sllghtty

Elevation of reference point: [650,15-ft3
(top of casing)
Neighht of reference point abovet 3.01-ft )
ground surface

Depth of surface seat [2.0y8.6-ft )
0+5: S1lty pravelty SAND
5+10: Silty sandy GRAVEL
10-15: Grayelly SAND
15-25: SAND
25-30: Sandy GRAVEL
30v35: SAND
35«50: Gravelly SAND
50wSS: S[lty sandy GRAVEL
55r60: Silty pravelly SAND
60-65: Silty sandy GRAVEL
65W40: Silty SAND
140+178: Silty gravelly SAND
17B•185: Silty SAND
185+205: Silty gravelty SAND
205-210: Silty SAND
210-265: Silty sandy GRAVEL
265 : BASALT

Drawing By: RKL/2E27-18.AS6
Date :_Q$51__________
Reference : YN -EN-DD-.'

S
^

Type of surface seat:
Caaent prout, 2.0»6.6-ft, w/conerete
4x4-ft a 6-in surface pad
extending 2.0-ft into annulus

4-in iD stainless steet casing,
+1.2-241.4-ft

Mole dianeter
2.0•46.4-ft. ;3-in nomin^l
46.4^1 4 f 1̂1- ?n nem:nal

9-in nominal

Bentonlte crumbles,
8.6•232.4-ft. 6-20-mesh

M-in hentonite pellets,
232.4-237.1-ft

Sitica sand peck,
237.1»262.7-ft 20•40-mesh

4-in T304 steinless steel screen,
2
w/ . ' t erd aap -

Fitt,
262.7-265.0-ft

Borehole drilled depth: l 265.0-ft )

All



ILI

SUMMARY OF CONSTRUCTION DATA AND FI^JD OBSERVATI6NS
RESOURCE PROTECTION WELL - 299-E27-18

WELL DESIfNIATION 299-E27-18
CERCLA UMIt 200 ADDreBate Area NanaOwwnt StudY
RCRA FACILITY 216-563 Trench
NANFORD COORDINATES N 44,745.6 V 51,150.0 C200E-OSOee4a
LAMSERT COORDINATES N 449,916 E 2,2'44,060 (MANCONV)

N 137,119.29e E 574,299.61m (NAD113-DS0ee9RI
DATE DRILLED Ju192
DEPTH DRILLED (GS) 265.0-ft
MEASURED OEPTN (GS) Not doeuaantW
DEPTH TO WTER (03) 243.9-ft, 01JUn92

244.8-ft, 1SDec92
CASING DIAMETER 4-in stainless ateel, i1.2-241.4-ft;

6-in stainless stsal,+3.01-'0.5-ft
ELEV TGP CASING 650.15-ft, tNGVD'29-0E0ec923
ELEV GROINq SURFACE 647.14-ft, lrass cap (NGYO'29-08Dec92)

INTERVAL Not apptica0le
SCREENED INTERVAL 241.4«261.5-fq 4-in 010-slot stainless steil;
CONMENTS FIELD INSPECTION,

4TNER:
AVAILABLE LODS Deotopist
TV SCAN COMHNTS Not epplicable
DATE EVALUATED Not
EVAL RECOMMENDATION Not app(icsYble
LISTED USE One ratar lewi wtNaurwent Nhile sampling,l5Dec92;
CURRENT USER WHC ESSM RCRA saafflinR,

PNt sfuuide semplinR 93
PUMP TYPE Bydroatar, intake i 258.5-ft tOS)
NAINTENANCE

A.12



I- WELL CONSTRUCTION AND COMPLETtdI SIRNURY I

Drill3tg Sasple Drive barrel WELL TEMPORARY

Method: Cable toot Method: eard toot NIRIBER: 299427-19 WELL N0:

Drillinm Additives Nanford
Fluid Used: Now water Used. Mone Cowdinates: N/S N 44. 493

--
._^ E/U N..._50.94Q,

Drilter's WA $tate f337 1b3Siate NAD83 N 9m E 574,355.07m

Nans: N tkins Lit Nr: f}pt dooumented Coordinates: N 449.865 E 2.244.242

Drill i ng Coepany Start
Corp": Kaiser Enoineere Location: Ranford CNrd R: Not documented T_ R_ S^

Date Date Elevation
Started: 1]Mev92 Complete: 08Jut92 Drasd surfaee: 647.83-ft ( 8rass cao)

Depth to weter: 44 J E^
(Ground surface) 4 •

GENERALIZED Ceotogist's
STRATIGRAPHY LoS
Sl•sliyhtly

0-5: Sandy GRAVEL
5+10: Silty aardy GRAVEL
10-15: Sandy SILT
15-30: SAND
25-30: Sandy GRAVEL
30-35: Silty sandy GRAVEL
35»54: Silty SAND
54-54.5: SILT
54.5$0: Silty SAND
60-69: Sandy GRAVEL
69•69,5: SILT
69,5»97: SAND
97-99: GRAVEL
99-150: SAND
150+157.5: Sandy GRAVEL
157.5»169: SAND
169-170.5: SILT
170.5-212: SAND
212-213.5: Gravelly SAND
213.5-214: SILT r/occ GRAVELS
214-215: SAND
215^220: Silty sandy GRAVEL
220-259: Sandy GRAVEL
259-266.8: St sitty Sravelly SANI

Elevation of reference point: i¢30,88-fi7
(top of casing)
xeight of reference point abovel 3.05•ft 7
Sround surface

Depth of surface seat [2.0-8.5•ft 7
Type of surface seat:
Cement grout, 2.0»8.5•ft, w/concrete
4x4•ft it 6-in surface pad
extenditg 2.0-ft into annutus

4-in 10 stainless steel casing,
+1-0-242.0-ft

Note diameter,
4 0 •tt. 13•in n001inal

n m:nat
9•0^ 6- t. 9-:n nomi ngl

Bentonite erumbtes
8 5«229 5•ft 8^20-mesh

%-in bentonite pellets,
229.5»236.5-ft

Silica sand pack,
236.5-266.7-ft. 20-40-mesh

4-In T304 stainless steel screen,
242.0^262.1-ft. N10-alet
w/0/^-ft eno cap

fill,
266.7-266.8-ft

Borehole drilled depth: I 2 -ft1

Drawing By: RKL/2 27-19,AS8
Date : 095ec 3
Reference : NNC•SD•EN•DP•051

A.13



SMMARY OF CONSTRUCTION DATA AND FIO^'D OBSERVATIONS
RESOURCE PROTECTION WELL - 299-E27-I9

YELL DESIGNATIOR 299-E27-19
CERCLA UNIT 200 ARYre9ate Aras IMana9eeent StudY
RCRA FACILITY 216-563 Trench
HANFORD COORDINATES N K,693.6 W 50,960.2 (200E-G60ecV,pJ
LAMEERT COORDINATES N 449,565 E 2,244,242 (NANCOINI

N 137,103.59m E 574,355.07a (NAD93-O8Dee92l
DATE DRILLED Ju192
DEPTH DRILLED (GS) 266.8-ft
MEASURED DEPTH (CS) Not documented
DEPTH TO WATER (GS) 214.7-ft, 03Jun92

245.5-ft, 15Dee92
CASING DIAMETER z 4-in stainless steel, +1,0"242.0-ft;

6-in stainless stee4, +3.115"'0.5•ft
ELEV TOP CASING 650.85-ft, 01GVD'29-0EDec921
ELEV GAOUND SURFACE 647.83-ft, Rrass cap tNGVD'29-D60ec921
PERFORATED INTERVAL Not applicaple
SCREENED INTERVAL . 242.0-262.1-ft, 4-in Y10-slot stainless steel;
CONNENTS FIELD INSPECTION,

OTNER:
AVAILABLE LOGS Geoloyist
TV SCAN CONNENiS Not applicable
DATE EVALUATED Not applicable
EVAL RECDNNENDATION Not epptieadta
LISTED USE One water level esaauremnt Mtile samplinD, 13Dec92;
CURRENT USER WHC ESLI RCRA satpliny,

PNL sitewide saWlirp 93
PUMP TYPE Nydrnstar, intake 8 260.5-ft (GS)
MAINTENANCE .

A.14



1 NELL CONSTIbJCTIONMOCONPLETiON SUNMARY I

DrillinB BanOle Drive Darrel WELL TEILPORARY
Srd tootMeth

dt o
MAWR:2ffiE]3 ^ HELL M0:

2DrillinG 4ater Addi ti vesE00
^

rdiluid Used: Smutv tsedt „ygt^doct^t)tad mtes: N/S NGqOrd ( ^Y.3L6 E/Y
^Drilter's WA State State NAD83 0 137,364.2m E

Mas:e: Naiatlav
'

Lic Nr: Not dowsserKad Coordfnates: N 450.517 E 2.243 '^41
Dritt 3nB Cospwy Start
Conpsny: Sei ser Erwineers Location: Ns3:ford Card S: Ngt doeuasnted T_,,, R_ S
Data Date Gtwation
Started: 17A U189 Coaptate: 2QAuaG9 Grourd surface: 637 .18-ft Srass esa

Depth to wter: AAN
(Grountl surface)^ ^

CENERALI2ED Geologist's
STRATIGRAPNY LoB

0-5: Mddy sardy GRAVEL
5-130: Sandy GRAVEL
30$S: Gravelly SAND
35-60: SAND
60-70: St. gravelly SAND
70»75: SAND
75-80: Sl. Bravetly SAND
80+85: Sravelly SANO
85"90: St. Sravetly SAND
90-+95: St. sastdy SAND
95+110: SAND
110-115: St. s:ddy SAND
115-130: SAND
130»145: St. Gravelly SAND
145+150: SAND
150-165: St. Bravelly SAND

(3-in ISD at 157-ft)
165»170: St. Srevelty stiddy SAND
170a160: st. nqtly SAND
180-185: Nuddy SAND
185+195: St. Sravelly wddy WID
195»200: Gravatly stxldy SAND
200-205: Muddy SAND
205+210: Muddy SAND
210K215: SAtm
215-252: Nuddy saMy GRAVEL
252 : BASALT

=Etevatian of reference point: t6i0.i7-ft l
(top of 6-incasin0)
ZNaiqrt of reference point sbow t 2.99-tt 1
Sraud surface

Depth of aurface seal t2=18.7-ftt
Type of surface seat:

---;Csannt orout to 18.7-ft, has
4-ft x 4-ft x 6-in concrete pad
extendinB 2-ft into amutuc

-Z Bentonite crtables,
18.7^239.6-ft. 8»20•axnh

4-(n 10 stainless Steel easinG,
+0.6-246.4-ft

Nole dianeter,

. - n nwsirmt91AP011-

%-In yolclay petlets,
220.2,224.2-ft

Sitica sand pack,
224.2»246.8-ft 20,40-arah

4-in stainless steet screen,
227.3-24E.3-ft. N10-it
w/0hamet pack ard bot

lo
tom cap

filt
246.8,252-ft

Borehole drtlled tkpth: t 252.0-ft l

Drawing By.^ 3-E3.ASB
Date
Reference : 1atL.

A.15



SUMMARY OF CONSTRUCTION DATA AND FIELD tlOSERVATIONS
RESOURCE PROTECTION WELL - 299-E33-33

WELL DESIGNATION 299-E33-33
RCRA FACILITY Single Shell Tanka, 241•8-B%-BT Farsi
CERCLA UN1T 200 ABBraqate Arw MaMSwMnt St4dY (200-BP-5)
NANFORD COORDINATES N 45,348 W 51,865 tOBDec89-200E3
LAMBERT COORDINATES N 450,517 E 2,243,341 INANCONV)

N 137,302a E 574,080.30 1960Cc89•115D831
DATE DRILLED Aug"
DEPTH DRILLED (GS) 252.0-ft
ItEASURED DEPTH (GS1 : Not docuwntad
DEPTH TO WATER (GS) : 232,8-ft, Atq89,

235.4fq 23JVA3
CASING DIAMETER , 4-in, stainless ateel, +O.S»227.3-ft.;

6-in atalnless steel, •3.0•-0,5-ft
ELEY TOP CASING 64030•}t, t26F092-NGVD'293
ELEV GROINID SURFACE 637.40-it, Brass cap L26F0b92-NGVD'24)
PERFORATED INTERVAL Not epptioable
SCREENED INTERVAL 4-in stlinlesa steel with chAtN:el twck, 227.3»248:,$-ft
COMMENTS FIELD INSPECTION. 06Feb90;

6-in staintass steel cesinB. 4-ft by 4-ft concrete pad, 4 twsts, I reawvabte
capped and locked, bress tkp in pad with well 10.
Not in radiation zone.
OTHER;

AVAILABLE LOGS Geologist, Driller
TV SCAN COMMENTS Not applicable
DATE EVALUATED Not appticable
EVAL RECOMMENDATION Not applicable
LISTED USE SST Ranthly vater lewl Pnaeuretrnt, O8Dec89+23JUn93;
CURREwT USER we Esilf w/t monitoring aM RCRA aNrtQtinB,

NBC ER charecteritation,
PNL aitewide w/t eNNfiterU*i 93

PUMP TYPE . Nytlr09ter
MAINTENANCE

A.;16
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WELL CONSTRUCTION AND CpiLET(ON S(NNANY I

Drilling Sasyle Orive barrel WELL TEMPORARY
Method: Cable tool Method: Nard toot NUNgER: 299-£33-36 WELL ND:
Orilling 200 E uater Additives Hanford

Fluid Used: Sucotv Used: Not docuxented Coordinates: HIS 5 E/V i 9

Driller's WA State State MAD 83 N 13 E 574,06 . a

Mase^ Not docunentedCI c N ^inates: N 450.oo 314 E 2.243.303`D ^^^
's

Coepeny: Kaiser Eneineers Location: Nanford Card N: Not docummted T_ R_ S

Data Date Elevation
Started: 04Dec89 Caaplete: 17AUr90 Ground surface: ¢43.66- ft ( Brsss cee)

Depth to rater: 39 ft 4AM90
(Grard surface) 43.2-ft 14 un93

GENERALIZED Geologist's
STRATiGRAPNY Log

0-25: Sandy GRAVEL
25-30c St. gravelly SAND
30^35: Grsveily SAND
35+62: SAND
62-75: St. gravelly SAND
75M0: Gravelty SAND
80-85: Sandy GRAVEL
85-90: Gravelly SAND
90-130: SAND
130-135: Sl. gravelly SAND
135«160: SAND
160-165: SL. gravelty SAND
165»175: SAND
175-200: St. gravelly SAND
200-205: Gravetly SAND
205-230: Sandy GRAVEL
230»235:No smple
235+240: SAND
240-245; Cravetty SAND
245+250: SAND
250-263.8: Sandy GRAVEL
263.8 : BASALT

Elevation of reference point: (646.67-ft )
(top of 6-in oasing)
8eight of reference point above( 3.0-ft )
grourNi surface

Depth of surface seat
Type of surface seat:
Cesemt grout to 18.6-ft, has
4-ft x 4-ft x 6-in concrete pad
extendirq 2-ft into annutus

4-in ID stainless snst using,

Note diasalter,
0»153.5-ft, ii-in nominel
153.5^^63.8-ft. 9-in naeinal

Bentonite crusdles,
18.6-227.1-ft. 8-20 erih

M-in Votctay pelletc,
227.1»230.4-ft

Silica sand pack,
230.4^259-0-ft. 20-40-mesh

4-in stainLess steet screen,
234.4.255.4-ft. A'10-eloc
w/channel pack

Backfill,
259.0-263.8-ft

Borehote drilled depth: l 263 8-ft 3

Drawing By: RKL/2E33-36.ASB
Dace : t.iseg9i
Reference : NN{-NR-0289

A.17



SUMMARY OF CONSTRUCTION DATA AND Fj$LD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-E33-36

WELL DESIGNAT)OM : 299-E33-36
RCRA FACILITY 216-5-63 Trench
CERCLA ONIT 200 ARBrepste Ares Manprtrnt study (200-+5)
NANFOOD COORDINATES N 45,145 V 51,966 Cl9Apr90-21
LANIERT COORDINATES N 450,314 E 2,243,303 INANCOMV) ...

N 137,240.28m E 574,068.76n C19Apr90-NAfl03)
DATE DRILLED Apr90
DEPTH ORILLED (GS) 264.0-ft
MEASURED DEPTH ( GS) Not dacuBp:ted
DEPTH TO WATER COS) 239.8-tt, Dec89,

243.2-ft, 14Jun93
CASING DIAMETER 4-in, staintns atoel, •1.8»234.4-ft.

6-in, sttintqs stsel, 6.0-"0.5•ft
ELEV lOP CASING 646.67-ft 119Apr90-200E)
ELEV GROUID) SURFACE 643.66-ft, Brus cap C19Apr90-200E3
PERFORATED INTERVAL Not appticable
SCREENED INTERVAL 234.4+25S.4-ft, 4-in stsintsss steet with cWsnnet pack
COIWENTS FIELD INSPECTtON, T0Atq93•

l4 and 6-in stsinlps stee aqino.
4-ft by 4-ft corcrete pad, 4 posts, 1 reoovat+le.
Capped and locked, Ixass cap in pad with well iD.
Not in radiation tmx.
OTHER;

AVAILABLE LOGS GeoloOist, oritter
TV SCAN COMIENTS ¢ Not appticAble
DATE EVALUATED Not yplicable
fVAL RECOIMENDAT)DN Not applicat,le
LISTED USE B-63 irerch querterkY water lNvel measurewent, 01Jen91-14JUn93;
CURRENT USER NNC ESSM w/t eonitorirNi and RCRA saeplin4,

PML sitewide smplieq 93
PUMP TYPE Hydroster
MAINTENANCE

A.18
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I WELL CONSTRUCTION AND CDIWLETiDN SUIRURY I

Driltine Sasple Drive 6erret NELL TEMPORARY
Method: CAW a Method: Nard tool MNER: 299-E33-37 WELL N0:
ritlin8 00 E WaterD Addi tives Nanford

fiui ^;
suoolv et dotumentadUsed:

N K,q^^
Coordinates: M/S

^t.^^_

ryDriller^ ^tate 577,0^E
Naoe: Vatkins Lic Nr: .Net documented Coordinates: N 450.134 E 2.243.378
Orillin8 Cospny Start
Coepanyc Kaiser Enoineers Location: Nanford Card N: yout documented T_ R_ S
Data Data EleVation
Started: 040ec89 Cooptete: 17AOr90 Ground surfaoe: .649.92-ft tBnss cao)

Depth to water: 4 8-ft Dee^,Q
(Ground surface)

41M93

GENERAL(ZED Geoto9ist-s
STRATIGRAPNY Log

Elevation of reference pointn E653.01-ft ]
(top of 6-in casing)
Nei9ht of reference point ebave( 3.09-ft )
yrand surface

0^10: St. Bravelly SAND
10-25: Sandy GRAVEL
25-50: SAND
50-00: Gravelly SAND
70-85: SAND
85»90: Gravelly SAND
90+95: SAND
95-100: Oravelly SAND
100"110: SL gravelly SAND
110•115: SAND
115«120: St. gravelly SAND
120-125: Gravelty SAND
125N30: St. Rravetty SAND
130-140: SAND
140-145: It. gravelly SAND
145-165: Gravelly SAND
165+175: SANO
175-190: Muddy SAND
190»195: Gravelly nuddy SAND
195-200: Muddy sandy GRAVEL
200-205: Gravetty sssldy SAND
205+240: Muddy sandy GRAVEL
240-245: Gravelly asddy SAND
245-250: SAND
250-260: Muddy sandy GRAVEL
260-267.5: Sandy GRAVEL
267.5 : BASALT

Drawing By. RI^. • 7 B
D
Re
a
fe
te ^^

rence : N -Ot-

Oepth of surface seat
Type of surface seal:
Cement 8rout to 18-ft, has
4-ft x 4-ft x 6-in ooncrete pad
extandin9 2.6-ft into amulus

Bantonite crua6tes,
18.0-233.9-ft. 8-20-mesh

4-in TO stainless steel casing,
0.5+240.3•ft

Note diaaeter,
0«t . t it-in ndninpS
148.1^26 . -tt. 9-in nominal

B•in Votclay pettets,
233.9-237.6-ft

Silica sand pack,
237.6+264.3-ft. 20-40-nNrsh

4-tn stainless steel screen,
240.3»261.1•ft. e10-st9t
Nlchamel pack

Backfitl,
264.3-267.5-ft

Borehole drilled depth: ( 267.5-ft ]
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SUMMARY OF CONSTRUCTION DATA AND FItI.D OBSERVATIONS
RESOURCE PROTECTION WELL - 249-E33-31

WELL DESIONATIDN 299-E33-37
RCRA FACILITY 216-0-63 Trench
CERCLA UNIT 200 ApSraRate Area Nana9anent Study (200 ^)
HANFORD COORDINATES N 44,965 N 51,032 (19Apr90 I
LANRERT CDORDINATES

012^^^ ^ r̂9N 137,16S.70n E Ap MA0p3)574,09.71n [19
DATE DRILLED Apr90
DEPTH DRILLED (GS) 267.5-ft
NEASURED DEPTH (GS) Not docuRantad
DEPTN TO NATER tGS) 245.6-ft, Dac69,

24R.0-ft, 14JUn93
CASING DIANETEA 4•In, stainless steel, N,5r240.3-ft.

6-in, stainless steel, +3.04--0.5-ft
ELEV TOP CASIND 653.01-ft (19Apr90-200E7
ELEY ORtANRt SUNtFACE : 649.92•ft, Srass cap (19Apr96•206E)
PERFORATED INTERVAL Not applicable
SCREENED INTERVAL 240.3-261.1-ft, 4-in stainless steel with ciMmei pack,
CONNENTS FIELD INSPECTION, 10Mq93;

4 and 6-in stainless steel usinR.
4-ft by 4-ft concrete pW, 4 postis, I rencvpble.
Capped and locketl, brass cap in pad with wea 10.
Not in radiation tone.
OTHER;

AVAILABLE LOGS GeoloOist, Drfller
TV SCAN CONtlENTS Not applicable
DATE EVALUATED Not applicable
EVAL RECONNENDATION : Not applicable
LISTED USE 5-63 Trench water level R»ssursaaa.t, 20NOV90+14JUt93;
CURRENT USER NNC ESiN w/t nonitorin0 and RCRA saaptin0,

PNL sitewide saeplirp 93
Pla1P TYPE Nydrostar
NAINTENANCE
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I NELL CONSTRUCTION AND tb(NLETION SUBIARY I

Drilling Smple Drive barrel MELL TEMPORARY

Method:f t Method: Nard toot NIRAiER: 299-E34•8 WELL N0:
OrillinB 0 E Vater Additives Manford
fluid Used: Sy ppty Used: Not docuaxnted Csordinates: M/S _N41.75_

-
E/w w S.^i

Driller+f ilA State ,̂ 49.88mState NAD83 N 137 E 574,2Db.66n

Nasn: Wit kins Lie Nr: Not docunented Coordinates: M 450.345 E 2.243.755
Drill rp Company Start
Coapny: Kais er Enoineers Locatim: Nanford Card N: Not docunented T-_. R_-, S
Date Date Elavatim
Started: 05Feb90 CoRplett: 2oAer90 Oround surface: 637.53-ft ( 8rass cae)

Depth to water: t^t^1 r0
(Ground surface) -^T i ypy4]

GENERALIZED Geolo9ist's
STRATIGRAFxY Log
Sl•sli9htly

0-5: Gravelly SAND
5-25: Muddy sandy GRAVEL
25+30: GRAVEL
30-35: Muddy sandy GRAVEL
35"40: $I gravelly SAND
40K5: SAND
4"S: $l Bravelly SAND
55-60: Gravelly SAND
60-75: SAND
75»85: Gravelly SAND
85-90: SAND
90-110: SL gravelly SAND
110-130: SAND
130-135: Gravelly SAND
135»140: St gravelly SAND
140•2511: Gravei.ly SAND
150'155: St saxldy gravelly SAND
155-165: Gravelly SAND
165-170: Sl 9ravelity SAND
170+180: Gravelly SAND
180-165: $l gravelly SAND
165»190: Gravelly SAND
190-195: St gravelly SAND
195-200: Gravelly SAND
200-205: $l gravelly SAND
205'-212: Gravelly SAND
212+218: MW
218-220: Muddy sandy GRAVEL
220-225: Sandy GRAVEL
225-250: Muddy sandy GRAVEL
250-255: GRAVEL
255-260: Muddy sandy GRAVEL

Elevation of reference point: [g-40.52-ft ]
(top of 6-in casing)
Nai9ht of reference point atxrveC 3.0-ft 3
Brourd surface

Depth of surface eeat [ 2.8-19.2-fq
Type of surface seai:
Caamt grout to 19.2-ft, has
4-ftx4-ttx6-in concrete pad
extandinB 2.8-ft into amulus

Note diaMeter,
j!1 in nomfnel

1.^ 60.0- t 9-in nominal

4-in to stainless steel casing,
*W227.9-ft

Bmtonite cruables,
19.2«219.7-ft. 8-20 mesh

%-in Volclay tablets
219.7«224.2-ft

Silica sand pack,
224.2-249.4-ft. 20-40 sesh

4-in stainless ateel screen,
227 7 9-t M10 -stot
w/e anw pee

Bentonite slurry,
249.4•25B.1-ft

Fitl,
.t 0 ft
aFo e drl led depth: I 260.0-ft lIN

Drawing By: RKL/2E34-08.ASB
Date "
Reference : wNC"NA.

A.21



SUMMARY OF CONSTRUCTION DATA AND FIkD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-E34-8

NELL DESiGNATION 299•E34-0
RCRA FACILITY 216-5-63 Trenoh
CERCtA UNIT 200 AapraSete Are. Nans9eAlent Study (200-RPp+S)
MANfOR6 COOROINATES 4S,175 U 57,454 t19Apr90-20*
LANEERT COORDINATES

,
450,345 E 2,243,755 (MANCOIIV)

M 137,249.3Rm E 574,206.66m ti9Apr90-NADE3I
DATE DRILLED a Apr90
DEPTH DRILLED ( GS) 2611.0-ft
MEASURED DEPTH 04) Not tlueuwnted
DEPTH TO NATER tG5) 232.9-ft, Mar90,

235.9-ft, 14JUn93
CASING DIABETER 4-in, stainless steel, +0.6-227.9-ft.

6-in, staintua steet, .3.0+'0.5•ft
ELEV TOP CASING 6L0.32-ft (19Apr90-200E]
ELEV GROUIq SURFACE 637.53-ft, Rress cNp (19Apr90-200E]
PERFORATED INTERVAL Not appticable
SCREENEO INTERVAL 4-in stainless steel with chamel pack, 227.9-247.9-ft
COMENTS FIELD INSPECTION,

DiMER;
AVAILABLE LOGS Geolo9ist, Driller
TV SCAN CONtENTS Not applicNNe
DATE EVALLVITED Not appiteable
EVAL RECOIMENDATION Not applicable
LISTED USE 0-63 Trench qwarterly weter leval NieasuramenC, 20Nov90«74JUr93;
CURRENT USER WMC ESSN wlt Ponitorin5 and RCRA

PNL sitewide sw:plinR 93
PUIP TYPE Nydroatar
MAINTENANCE
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I WELL CqiSTRUCT(di AND COIWLET(Oe StMMRY I

Drilling Saaple Mard toot LELL TEMPORARY

Method: Cable toot Method: Drive barrel NOMBER: 299•E34-10 WELL N0:

Drilling Additives Ranford

Fluid Usedt Raw water Used: 11one Coordinates: N/S 5.1._148..1!^(^ E/N i
Dritler ' s WA state State NAD8.3 N

,
i E 37F^.40moh0ggr^^

^
r : Not doeunentsd

C
Coordinates: M 450.261 E 2.244,011

ll^Ori
iy

onqr Start
Caapany: _iiensen Dritlirw Location: Not docunented Card 0: NOT dceuaettted T_ R__
Date Date Elevation
Started; 19SS091 Conpteteo 290ct91 Grourd surface: 637.01-ft (Srass cae)

Depth to water: 3
(Ground surface) 34 • t un93

GENERALIZED Geologist's
STRAT(GRAPNY Log
Sl•clightly

0-15: Sl Sitty sandy GRAVEL
15-45: Sandy GRAVEL
40-55: Silty sandy GRAVEL
55-65: St Rravelly SAND
65-100: SAND
100-115: $l gravelly SAND
115+125: SAND
125-135: St 9ravelly SAND
135-165: SAND

4-tn SILT tens i 163-ft
165"165: St gravelly SAND
165-175: Sl Gravetly SAND

2-in SILT tens a 166-ft
175-202: SAND
202-203: Sandy GRAVEL
203-203.8: SILT
203.6+206: SAND
206-225: Gravelly SAND
225-240; Sandy GRAVEL
240-245: Sl gravelty SAND
245-249: Sandy GRAVEL
249 : GRAVEL (BASALT rock?)

Elevation Of reference point: I 479.77-ft l
(top of casing)
Height of reference point etavet 2.76-ft 7
ground surface

Depth of surface seat ( 2.0-18.9-ft l
Type of surface seat:
Cement grout to 18.9-ft, has
4x4-ftx6•in concrete pad
extending 2.0-ft into amulus

4-in )D stainless steel casino,
+1.1-225.3-ft

Note diameter,
2.0^•19.0•tt. 13•in naminal
9 0- 1 4•fp11•i nominal
16 .4^ 4.- t. -+9n naainal

Sentonite crurbtes,
18.9-218.2•ft. 8+20•mesh

8entonite petlets,
218.2•^.z 1-ft

Silica sand pack,
222.1»249.0-ft. 10+20-amsh

4-in T304 stainless steel screen.
225.3»246.k-ft. At20•slot

Sorehote drilled depth: [ 429.0-ft l

Drawing By: RKL/2E34•10,AS8
Date : l35eo93
Reference :
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SMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-E34-10

WELL DEStGNAT(ON 299-E34-10
CERCLA UNIT 200 Aggregate Area MansDeammt Stu9y
RCRA FACILITY LLBGMM-2
NANfdtD COORDINATES N 45,091.0 W 51,1911.8 (20GE-12Dec91)
IAMRERT COONDINATES N 450,261 E 2,2Ci,011 ( INNCCNN)

N 137 ,224.5Tm E 574,284.49s (N0,1563-12Det91)
DATE DRILLEO Oct91
DEPTH DRILLED ( GS) 249.0-ft
MEASURED DEPTH ( GS) 247.0-ft, 27AUR93
DEPTH TO WATER (GS) 233.1-ft, 290ct91

236.9-ft, 23J:n93
CASING DIAMETER 4-in stainLess steel, +1.1425.3-ft;

6-in stainless steel, •2.76«-0.5^ft
ELEY TOP CASING 639.77-ft, (NGV9-29-12Dec91)
ELEV GROU(R) SURFACE 637.01-ft, Brass cap (MGVD129-120ec91J
PERFORATED INTERVAL Not epplicabls
SCREENED INTERVAL . 225.3-246.4-ft, 4-in 120-stot sta3nless steel;
COMRENTS FIELD INSPECTION 2TAU993;

4 and 6-in staintess stesl casing.
4-ft by 4-ft eoncrKS pad, 4 posts, 1 renwvable.
Capped and lucked, brass cap in petl with fNit 10.
Not in radiation ime.
DTMERt

AVAILABLE LOGS Gecl9Rist
TV SCAN CdM1ENTS Not applicablP
DATE EVALUATED Not applicrble
EVAL RECOkNiENDATIDN Not epplicable
LISTED USE LLBG quarterly water level sessurasent, 17Mar92-23Jun93,
CURRENT USER . WHC ESBM N/t monitoring and RCRA s.rrptinR,
P4MP TYPE eYdroster, intake Y 239.4-ft
MAINTENANCE
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